Technical Support Document

Chapter 37
IntendedRound 3 Area Designations for the 2QitBlour SO,
Primary National Ambient Air Quality Standafar
South Carolina

1. Summary

Pursuanto section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection
Agency (the EPA, we, or us) must designate ar
Auncl assi f i a bhow sulfuf dioxide {SK) erimarY rMatdbnallambierair quality

standard (NAAQS) (2010 SNAAQS). The CAA defines a nonattainment area as an area that
does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that rheef8NAQS and does not

contribute to a nearby area that does not meet the NAAQS. Unclassifiable areas are defined by
the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQS. In this actiothe EPA has defined a nonattainment area as an area that

the EPA has determined violates the 201Q S®AQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modeling analysisand any other relevant information. An unclassifiable/attainment area is

defined bythe EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring tteg&PA has determed (i)

meets the 2010 SO2 NAAQS, and (ii) does not contribute to ambient air quality in a nearby area
that does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR
51.1203(c) or (d) anthe EPA does not have available informatimcluding (but not limited to)
appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS! An unclassifiablearea is defined bthe EPA as an area that either: (1) was

required to be characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously
designated, and on the basis of available information cannot be classified as either: (i) meeting o
not meeting the 2010 SOIAAQS, or (ii) contributing or not contributing to ambient air quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) atindt EPA does have available imfoation including (but not

limited to) appropriate modeling analyses and/or monitoring data that suggests that the area may
(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.
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nonattainment area that has been redesignated at t ai nment as a r e s u-submited
maintenancelan.



This technial support document (TSD) addresses designations for nearly all remaining
undesignated areas $outh Carolindor the 2010 S&@NAAQS. In previous final actions, the
EPA has issued designations for the 2010 S®AQS for selected areas of the courttijhe
EPA is undea December 31, 201 deadline to designatke areasaddressed in this TSD as
requiredby the U.S. District Court for the Northern District of CaliforAM/e are referring to

thes e t of

designations
designations process for the 2010.BAAQS. After the Round 3 designations are completed,
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the only remaining undesignated areas will be those where a state abedrastd begutimely

operating a new S{monitoring network meetintheE P A

specifications

SO, Data Requirements Rule (DRBB0 FR 51052)The EPA is required to designate those
remaining undesignated areas by December 31, 2020.

South Carolinasubmittedts recommendatiaregarding designations for t2810 Xhour SQ

NAAQS onJune 2, 2011In its submission, South Carolina recommended that each county in

the State be designated attainment, including Berkeley, Ricgtdaddrork Countieshased in
part on an assessment and characterization of air quality impacts from facilities in those counties.
This assessment and characterization was performed using air dispersion modeling software, i.e.
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recommendation for the area, and intends to designate the area as unclassifiable/attainment. Our
reasoningor this conclusion is explained in a later section, after all the available information is

presented.

For the areas iBouth Carolindhat are part of the Round 3 designations prodesse 1

identifiestheE P A6 s

would apply It alsolistsSo ut h

i nt end e dhedagiesgrpartions @frcaunti@swidch they
C aurrentrecommehdationghe EPA s
designabn for theseareaswill be based oran assessment and characterization of air quality

final

throughambient air quality data, adlispersion modelingother evidence and supporting
information, or a combination deabove

Table 1 Summary oft h e

EPAOGS

Recommendations bySouth Carolina

| nt e raddeheDeBignationgnat i ons

Area/County South South TheEPAOGs |[TheEPAOGS
CarolinagCar ol i nglintendedArea | Intended
Recommended | Recommended | Definition Designation
Area Definition | Designation

Berkeley County] Entire County Attainment Berkeley Countyl Unclassifiable/

Attainment

2 A total of 94 areas throughout the U.S. were previously designated in publisiedjost 5, 2013 (78 FR 47191)

July 12, 201481 FR 45039 and December 13, 2016 (81 FR 89870)
3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015).
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Area/County South South TheEPAOGs |TheEPAOG S
CarolinagCar ol i nglintendedArea | Intended
Recommended | Recommended | Definition Designation
Area Definition | Designation
Richland County, Entire County Attainment Richland County| UnclassifiabléA
ttainment
York County York County Attainment York County Unclassifiable/
Attainment
Remaining Rest of the Stat¢ ~ Attainment Restof the State| Unclassifiablé
Undesignated (all other (all other Attainment
Areasto Be counties) counties)
Designated in
this Action

" The EPA intends to designate the remaining undesignated counties (or portions of couitiaf) iBarolinas
Auncl assifiable/attainmentd as t bydhe stateaunderahe DRReandghen o t
EPA does not have available information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggests that the areas may (i) not be meeting the NAAQS, or (ii) contribute to ambient air
quality in a nearby area that does not meet the NAADSBse areas that we intend to designate as
unclassifiable/attainment (those to which this row of this table is applicable) are identified more specifically in
section6 of thischapter

Areas that the EPAreviously designated unclassifiable in Roungdek{8 FR 4719} and
Round 2 ¢ee81 FR 45039 and 81 FR 8987re not affected by the designations in Round 3
unless otherwise noted.

2. General Approach and Schedule

Updated designatiorguidancedocumentsvereissued by the EPA throughlaly 22, 2016
memorandum andMarch 20, 2015memorandum from Stephen D. Page, Director, U.S. EPA,
Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regi¥ns |
These memorand supersedearlier designation guidance for the 2010 8BAQS, issued on
March 24, 2011, andientify factors that the EPA intends to evaluate in determining whether
areas are in violation of the 2010 SXPAAQS. Thedocumentslso contairthe factorghatthe
EPA intends to evaluate in determining the boundarieddsignatedreas. These factors
include: 1)air quality characterization via ambient monitoring or dispersion modeling rea)lts;
emissionsrelated data; 3neteorology; 4geography and topography; adyjurisdictional
boundaries.

To assist states and other interested parties in their efforts to characterize air quality through air
dispersion modeling for sources that emib e EPA released itaost recent version of a

e



draft documdNRAAQSI Dlesd gn@add®ons Modeling Techni
(Modeling TAD) inAugust2016.*

Readers of this chapter of this TSD should refer to the additional general information for the
EPAG6s Round 3 ar e arld@Backgrognd and Historysof the hntei@adaRpund
3 Area Designations for the 201eHbur SQ Primary National Ambient Air Quality Standard)
and Chapter 2 (Intended Round 3 Area Designations for the 2Bb0Ir1SQ Primary National
Ambient Air Quality Standard for Statesth SourcefNot Required to be Characterized).

As specifiedby the March 2, 201%ourt order, the EPA is required to designate by December
31,2017al | Aremaining undesignat estateahageanst i n whi c
installed and begun operating a new.&@nitoring network meetinthe EPA specifications
referenced inheE P A0BE» DRR. The EPAwill therefore designaby December 31, 2017
area of the countrythat are nqgtpursuant to th®RR, timely operatingghe EPA-approved and
valid monitoring networksThe areas to be designated by December 31, 2017, includestse
associateavith five sourcesn SouthCarolinameeting DRR emissions critetilaat states have
choserto be characterized using air dispersion modetimg areas associated witireesources

in South Carolindor which air agencies imposed emissions limitations on sources to restrict
their SO, emissions to less than 2,0ths per year (tpysources that met the DRR requirements
by demonstrating shut down of the sounoengof which are inSouthCaroling areas fowhich

the states chose monitoring for the DRR but did not timely meeipiiv@val and operating
deadline foneof which are inSouth Caroling)andother areas not specifically required to be
characterized by th&tate under thBRR.

Because many of the intended designations have been informed by available modeling, analyses
this TSD is structured based on the availability of such modeling information. There is a section
for eachcountyfor which modeling information is available. For some counties, multiple

portions of the county have modeling information available and tiimseon the county is

divided accordinglySouth Carolina does not have any air quality monitoring data that indicates

a NAAQS violation. The remaining tde-designatedountiesare then addressed together in
section6.

The EPA does not plan to revise this TSD after consideratistatgand public comment on our
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designations.

The following aredefinitions of important terms used in this document:
1) 2010 SQNAAQS T The primary NAAQS for S@promulgated in 2010. This NAAQS is
75 parts per billion gpb), based on thd-year average of the Y®ercentile of the annual
distribution of daily maximuni-hour average concentrations. See 40 CFR 50.17.

2 https://www.epa.gov/sites/production/files/2606/documents/so2modelingtad. ptif addition to this TAD on
modeling, the EPA also has released a technical assestiocument addressing S@onitoring network design, to
advise states that haetected to install and begin operation of a new BOnitoring network. See Draft SO
NAAQS Designations Soure®riented Monitoring Technical Assistance Document, Februdiy 2
https://www.epa.gov/sites/production/files/2606/documents/so2monitoringtad.pdf



https://www.epa.gov/sites/production/files/2016-06/documents/so2modelingtad.pdf
https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf

2) Design Value a statistic computed according to the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to the level of the NAAQS,
indicates whether the area is viahgtthe NAAQS.

3) Designated nonattainment aiiean area that, based on available information including
(but not limited to) appropriate modeling analyses and/or monitoringtdataPA has
determined either: (1) does not meet the 2019MEAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.

4) Designated unclassifiable/attainment draa area that either: (1) based on available
information including (but not limited to) appropriate modeling analgseisor
monitoring datathe EPA has determined (i) meets the 2010 S@AQS, and (ii) does
not contribute to ambient air quality in a nearby area that does not meet the NAAQS; or
(2) was not required to be characterized under 40 CFR 51.1203(c) or (tip&iiA
does not have available information including (but not limited to) appropriate modeling
analyses and/or monitoring data that suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby area tbas shot meet the
NAAQS.>

5) Designated unclassifiable arean area that either: (1) was required to be characterized
by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on
the basis of available information cannot ksssified as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearby area that does not meet the NAAQS; or (2) was not required to be
characterized under 40 CFR 51.1203(c) or (d)tae EPA does have available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggests that the area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air quality in a nearby area that doemeet the NAAQS.

6) Modeled violatiori a violationof the SQ NAAQS demonstrated bgir dispersion
modeling

7) Recommended attainment aiean areahata stateterritory, or tribehas recommended
that the EPA designate as attainment.

8) Recommended nortainment are& an aredhata stateterritory, or tribehas
recommended that the EPA designate as nonattainment

9) Recommended unclassifiable afean aredhata stateterritory, or tribehas
recommended that the EPA designate as unclassifiable.

10)Recommended unclassifiable/attainment &raa aredhata stateterritory, or tribehas
recommended that the EPA designate as unclassifiable/attainment.

11)Violating monitori an ambient air monitor meetid@ CFR parts 50, 53, and 58
requirementsvhose véd design value exceeds 75 pjplased on data analysis conducted
in accordance withppendix T of 40 CFR part 50.

12)We, our, and ug these refer to the EPA.

5The tdesigmtedit t ai nment ar eaod i secausetthe ERAaisks thahterm bnly o reteot u me n t
a previous nonattainment area that has been redesignat ¢
submitted maintenance plan.



3. Techncal Analysis for theBerkeley CountyArea

3.1. Introduction

The EPA must designate thi&erkeley County, South Carolinarea by December 31, 2017,
because the area has not been previously designat&batidCarolindas noinstalledand
begun timely operation of a nevapprovedsO, monitoring networko characterize air quality in
the vicinity ofany source irBerkeley County

There are two DRR sources in Berkeley County, South Carol@entury Aluminum of South
Carolina, Incorporated and Santee Cooper Cross Generating STakse two sources wer
modeled separately and available modelinglysis for each area will be presented in this
section. The discussion of these two sources in the TSD will consider the aggregation of
modeling results when determining the intended designation and bounctamymendations or
the areas surrounding the two DRR sources in Berkeley County.

3.2. Air Quality Monitoring Data for th&erkeley CountyArea

This factor considers the S@ir quality monitoring data in therea oBerkeley CountySouth
Carolina did not include monitoring data for this afBae EPA reviewed the available air
guality monitoring data in the Air Quality System (AQS) database and found the following
nearby data:

1 The Jenkins Avenue Fire Stati&®D, monitor (AQS 1D:45-019-0003)is locatedat
32.882289;79.977538n Charleston Countylhe monitor idocated in North
Charleston, South Carolina, 12 mil@® kilometerdkm]) southwest of Century
Aluminum. Datacollected by this monitor is comparable to the NAAQS, anccatds
that the most recent S@vels are below the-ir NAAQS. The most recent three years
of complete, qualityassured, certified data from this monitor (221.6) indicate a-1
hour SO design value of 9 ppb. However, this monitor wassitedto characterize the
maximum hr SQ concentrations near Century Aluminum. South Carolina provided an
air quality modeling analysis to characterize the maximem 3Q concentrations in
the area (sethe air quality modeling section immediat&lglow).

In reviewing the available air quality monitoring dataAiQS, the EPA determined that other

than the data described above, there is no additional relevant data in AQS collected in or near
Berkeley County that could inform the intended designation acfioemmost recent S@lesign
values for all areas of the country are availabletiats://www.epa.gov/aitrends/airquality-

designvalues



https://www.epa.gov/air-trends/air-quality-design-values
https://www.epa.gov/air-trends/air-quality-design-values

3.3. Air Quality ModelingAnalysis forthe Berkeley CountyAreaAddressing
Centuy Aluminum of South Carolina, Inc. (Century)

3.3.1. Introdudion

This section3.3 presents all the available air quality modeling informatiorafportion of
Berkeley Countyhat includesCentury Aluminum facility(This portion ofBerkeley countywill
oftenb e r e f e the@edturyarea wathsn this sectiorB8.3). This area contains the
following SO, source principally the sourcesround whichSouth Carolinas required by the
DRRto characterize S{air quality, or alternativelyo establish an S£emissions limitation of
less than P00tpy:

1 TheCentury Aluminuntacility emitted2,000tonsor moreannually Specifically,
Century Aluminumemitted3,508tons of SQin 2014 and 2,795 tons in 201%his
source meets the DRR critedadthus is orthe SQ DRR Source listandSouth
Carolinahas chosen to characterize it via modeling.

In its submissionSouth Carolinaecommended tha&ach county in th8tatebe designated
unclassifiable/attainment including Berkeley. Specifically,3keterecommended thain area
that includeghe areaurroundinghe Century Aluminuntacility be designated as
unclassifiabledttainmenbasedn parton an assessment and @werization of air quality
impactsfrom thisfacility. This assessment and characterization was performed using air
dispersion modeling software, i.e., AERMQCdhalyzingallowableemissionsAfter careful
review of theSt a tasséssment, supporting documentation, and all available data, the EPA
agrees withthe St a trexd@rsnendation for the area, and intends to desifetdey County in
its entiretyasunclassifiable/attainmen®ur reasoning for this conclusion is explaimnea later
section of this TSD, after all the available information is presented.

The aredhatthe Statehas assesseah air quality modelings located inGoose Creek in

Berkeley County, South Carolina. The facility is approximately 6 km postthwest of the
intersection of Highways 52 and 176 apmproximately2 km north of Old Mt. Holly RoadSee
Figurel below.Also included in the figure aretherneaby emitters of S@° These are Cooper
River Partners, LLCKapstone Charleston Kraft, LLC (North Charleston), DAK Americas LLC,
SCE&G Williams,Nucor Steel Berkeley, McAlisteésmith Funeral Home, Argos Cement LLC,
Showa Denko Carbon, InGiant Cementolcim, Inc.The Santee Cooper Cross Generating
Station DRR source is also located within a 50 km radius of Cemlsy.included in the figure
istheSt at eds r e c o mmattaidneeddesagnatiomThfeo rE PtAlbes i nt ende d
unclassifiable/attainmeimkesignationboundaryfor theentirety of Berkley Countgreais not

shown in this figure, but is shown in a figure in the section below that summarizes our intended
designation

5 All other SQ emitters of20 tpy or morewithin 10 km of Centuy Aluminum (based on the inventory of sources
from the State of South Carolinaje shown irFigure 1.



Figure 1. Map of the Berkeley County Area Addressing Century Aluminum
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Thediscussion and analysis that follows bell reference the Modeling TAD and the factors
for evaluati on duyR?, a0l6g@ddnce amiarch 20, 2B1Bghidasce, as

appropriate.

For this area, the EPA received and considesmednodding assessmesifrom theState No
assessment fromther partiesvasreceived To avoid confusion in referring to these
assessments, the following table lists them, indicates when they were received, provides an
identifier for the assessment that is usethe discussion of the assessments that foléowl
identifies any distinguishing features of the modeling assessments



Table 2. Modeling Assessment$or the Berkeley County Area

Assessment Date of the Identifier Used | Distinguishing or
Submitted by Assessment in this TSD Otherwise Key
Features
South Carolina | December 2016 | Century State submittal
Aluminum
Modeling
Report
South Carolina | April 7, 2017 RevisedCentury | State submittal
Aluminum
Modeling
Report

"South Carolina forwarded the assessnpeepared by Exponentidhc.
3.3.2. Modeling Analysis Provided by the State

3.3.2.1. Model Selection and Modeling Components

The EPAOGs Modeling TAD notes t haNAARSthe area de
AERMOD modeling systershould be usedinless use of aalternative model can be justified
The AERMOD modeling system contains the following components:

- AERMOD: the dispersion model

- AERMAP: the terrain processor for AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPPRM the building input procassr

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface

observation systenASOS wind data
- AERSURFACE: the surface characteristics processor for AERMET
- AERSCREEN: a screening version of AERMOD

The Stateused AERMOD versioi5181 the most ugto-date version at the time ofodeling

using all regulatory default option& ERMOD version 16216r has since become the regulatory
model version. There were no updates from 15181 to 16216r that would significantly affect the
concentations predicted her@ discussion otheSt at e 6 s a p ipdividumlcdmpdnentst h e
is providedin the corresponding discussititat follows as appropriate.

The current version of AERMOD, version 16216r, includes updates to 40 CFR part 51,
Appendi x W, AGuideline of Air Quality Model s,
This version of AERMOD also includes fixes to bugs that were inadvertently inciadersion

16216. South Carolinehoseto use versiol5181of AERMOD because th$tateis using the

regulatory default settings for version 15181 available at the time of its modeling preparation and

is not making use of any previously alternative mmdebptions included in version 16216r and

the update to Appendix W.

3.3.2.2. Modeling ParameteRural or Urban Dispersion
For any dispersion modeling exercise, the Aur
important in determining the boundary layerchagacti st i ¢s t hat affect the



downwind concentrations. For S@odeling, the urban/rural determination is important because
AERMOD invokes a 4our halflife for urban SQ@ sources. Section 6.3 of the Modeling TAD
details the procedures wukt® determine if a source is urban or rural based on land use or
population density.

The EPAG6s recommended procedure for character
evaluating the dispersion environment within 3 km of the facility. Accgrdit o0 t he EPAOGS
modeling guidelines, rural dispersion coefficients are to be used in the dispersion modeling
analysis if more than 50 percent of the area within a 3 km radius of the facility is classified as

rural. Conversely, if more than 50 percent ofdihea is urban, urban dispersion coefficients

should be used in the modeling analysis. The State analyzed the land use types within a 3 km
radius fromCentury Aluminumas shown in Figure Based on the GI&nd wsetool which uses

2001 National Land Covédatabase (NLCD) dataAs shown in Table 3 below, over 80 percent

of the area surrounding Century is rufadr the purpose of performing the modeling for the area

of analysis, the State determined that it was most appropriate to run the model with rural
dispersioncoefficients ofin rural mode and the EPA concurs with this assessment.

10



Figure 2. Plot of land use surrounding Century Aluminum. Source:Modeling Report for
Century Aluminum of South Carolina, Inc., prepared for Century Aluminum December
2016.

Century

[ ]
Aluminum’j

Land Use Classes

- Developed, Low Intensity D Mixed Forest
[:l Bamen Land - Developed, Medium Intensity - Open water
- Cultivated Crops - Developed, Open Space :] Pasture/Hay
- Deciduous Forest - Emergent Herbaceous Wetland - Scrub/Shrub
I < zioped, High Intensity I cveroreen Forest [ woody Wetiands

11



Table 3. Land use percentage within 3 km of CenturyAluminum

Land use Class Percentage of

Total

(%)
Open water | 0.2%
Developed, Open Space 8.1%
Developed, Low Intensity 7.8%
Developed, Medium Intensity 22%
Developed, High Intensity 1.8%
Deciduous Forest 6.0%
Evergreen Forest 256%
Mixed Forest 2.9%
Scrub/Shrub 3.3%
Grassland/Herbaceous 4 3%
Pasture/Hay 3.5%
Cultivated Crops 1.7%
Woody Wetlands 32.5%
Emergent Herbaceous Wetland 0.1%

3.3.2.3. Modeling Parameter: Area of Analysis (Receptor Grid)

The TAD recommends that the first step towards characterization of air quality in the area
around a source or group of sourcemidetermine the extent of the area of analysis and the
spacing of the receptor grid. Considerations presented in the Modeling TAD include but are not
limited to: the location of the S@mission sources or facilities considered for modeling; the
extent of significant concentration gradients due to the influence of nearby sources; and
sufficient receptor coverage and density to adequately capture and resolve the model predicted
maximum SQ concentrations.

The source of SO, emissionssubject to the DRI this area are described in the introduction to
this sectionFor theCenturyarea theStatehas includedho other emitters of S©within 50 km

of Century Aluminumin any directionNo other sources beyoa kmwere determined by the
Stateto have the potential to cause concentration gradient impacts within the area of analysis.
The Statedetermined that this was the appropriate distance to adequately charaiteyimsdity
throughmodeling to includehe potential extent of any SNAAQS exceedances in tlagea of
analysisandany potential impact on SQir quality fromother sources) nearby areas

12



The Stateconsidered actual emission rates and proximity to the primary source as factors for
identifying nearby sources. A screening area extending 50 km from Century was used to identify
potential nearby sources. Initial screening was conducted to identify tcalieemable emissions

for all facilities with air permits. Th8tateidentified 83 permitted facilities within 50 km of

Century. Actual annual S@mission rates for the years 2012, 2013, and 2014 were obtained for
each of the candidate facilities andritenalyzed for the emission rate in the most recent year for
which data was available (2014). Fig@rbelow shows sources with emissions greater than 10

tpy within 50 km of Century and is coded to reflect the actual annual faweility emission rate

in 2014. Figure3 shows sources greater than 10 tpy within 20 km of Century. The methodology
used by South Carolina for screening nearby sources for potential inclusion into the cumulative
impact modelin@gnal ysis is the fA20D0 nodatdhneatby soargey whi ¢
to be excluded from the cumulative analysis if their facivige actual emission rates, tjpy,

are less than 20D, where D is the distance in km between the candidate nearby source and the
primary source Five sources DAK Americad 1 km away), SCE&G Williams (12 km away),
Kapstone (19 km away), Showa Denko (27 km away) Santee Cooper (35 km away) were
identified based on the 20D screenimgthodology. South Carolina stated that given the

locations of these five facilities edlve to Century, their plumes would not be expected to merge
or interact in the vicinity of Century. Showa Denko Carbon Inc. is located 27 km to the west,
Santee Cooper is located 35 km to the north, and Kapstone Charleston Kraft LLC North
Charleston isocated 19 km to the souioutheast. These three facilities are isolated relative to
each other and Century. Relative to Century, DAK Americas LLC Cooper River Plant is located
11 km to the east, and South Carolina Electric & Gas Williams Station (SCGEi#i@ms) is

located 12 km to the easbutheast. Relative to SCE&G Williams, DAK Americas is located 5

km to the nortimorthwest. Given the relative locations of these two facilitiesState

determined that it is not expected that their plumes wexgerience overlap at the location of
Century from any upwind direction. No clusters of large candidate background facilities are
located far from Century in the same upwind direction such that the plumes would be expected to
merge or overlap substantiaklit the location of Century; therefore, emissions from each of these
facilities was considered separately in determining Q in the Q/D calculation.

After application of the 20D screening methodology, the five remaining sources considered

were: DAK Amertas (11 km away), SCE&G Williams (12 km away), Kapstone (19 km away),
Showa Denko (2km away) and Santee Coop€35 km away). Century conducted additional
analyses that examined the concentration gradients predicted between each candidate source and
Certury. In each case, the gradients are highest near the candidate source and generally decrease
with downwind distance. Thetate determined thagsults indicated that the concentration

gradients from the candidate background sources in the vicinity ofil@eme such thahe

background sources do not need to be included explicitly in the cumulative impact modeling
analysesFigures for the concentration gradient anedysan be found on pages-88 of the

December 2016 modeling report for Century Aluminsubmitted by the State of South

Carolina and prepared by Exponent Atmospheric Sciences.

" The Stateperformed an analysis of emissions data and spatial proximity for all nearby sources to determine which
sources to include in the modeling demonstration using the screening tool known as 28wl Bisurce Review

met hod provi des t dmassionsirtona (Qkivlass titae ifs sistagae framahe primary source in

kilometers (d) multiplied by 20, then it is unlikely to have a significant concentration gradient in the area of concern.
(EPA6s AScreening Threshol dm8NMet hod for PSD Modeling M
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For all five candidate background facilities, the impacts at Cepradicted by the gradient
analysisare well below the-hour SQ background monitor design value28.6 micrograms per
cubic meter ig/m?) at theNorth Charleston monitorThe plumes from the five candidate
background facilities would not be expected to overlap or interact with Century from any upwind
direction. Forthis reason, based on this criterion, 8tatedetermined that these sources do not
need to be included explicitly in the cumulative impact modeling analyeesEPA concurs

with this determination.

To summarize, the results of the concentration gradiealysis discussed above indicated that

the concentration gradients from the candidate background sources in the vicinity of Century are
such that the background sources do not need to be included explicitly in the cumulative impact
modeling analyses.nleach case, the gradients are highest near the candidate source and
generally decrease with downwind distance. For all five candidate background facilities, the
concentration gradient analysis predicted impacts at Cethtatgre well below the -hour SD»
background monitor design value of 23.6 u§anthe North Charleston monitor. Also, the

plumes from the five candidate background facilities would not be expected to overlap or interact
with Century from any upwind directiorBased on these factothg EPA concurs with the
determination that no background sources need to be include in the modeling.

The grid receptor spacing for the area of analysis chosen I9jatess as follows:

An inner grid of 6,181 receptors with a spacing of @ers ) extends outward from the

facility boundary to a distance of approximately 1 km and covers an area of approximately 9 km
x 9 km. An intermediate grid of 3,392 receptors with a spacing ofrfeBgtends from the outer

edge of the 10én spaced receptor gridibto a distance of approximately 5 km from the facility,
and the outer boundary covers an area of approximately 17 km x 17 km. An outer grid of 1,800
receptors with a spacing of 5@Dextends from the outer edge of the 250m spaced receptor grid
out to a dstance of approximately 10 km from the facility, and the outer boundary covers an area
of approximately 27 km x 27 km. Receptors within the Century facility property boundary were
excluded. Additionally, 1,171 receptors at a spacing of no greater tmam25e placed along

the Century facility property line.

The receptor networ&ontained total of12,544receptorsand coveredouthern Berkeley and
extreme northern Charleston counties in South Carolina

Figures3 and4, included in thes t a teeo@mraendatiorshow theSt a tcleoées area of
analysis surrounding th@enturyAluminum facility, aswell asthereceptor grid for the area of
analysis.

Consistent with the Modeling TADRhe Stateplacedreceptors for the purposes of this
designation efforin locations that would be considered ambient air relativ&etatury

Aluminum. Other than the receptors located on Century Aluminum plant propertther
receptor locations wemrxcludedrrom thedefined receptor networlRhe property line is defined

in a manner consistent with prior modeling analyses that have been submitted to DHEC BAQ
and represents a fence that precludes public access to the areas enclosed within

14



Figure 3. Background sourceswithin 20 km of Century Aluminum with emissions greater
than 10 tpy. Source: Modeling Report for Century Aluminum of South Carolina, Inc.,
prepared for South Carolina, December 2016.
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Figure 4. Receptor Grid for Century Aluminum . Source: Modeling Report for Century
Aluminum of South Carolina, Inc., prepared for South Carolina, December 2016.
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The EPA agrees with tH&tateon the final receptor gridsedincluding those areas excluded
from the modeling because these locatieese located within the fendme of Century andlid
not represent ambient air. The final receptor grid, therefore, can be expected to adequately
characterize S@mpacts from the facility.
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3.3.2.4. Modeling Parameter: Source Characterization

Section 6 of the Modeling TAD offers recommendations on source characterization including
source types, use of accurate stack parameters, inclusion of building dimensions for building
downwash (if warranted), and the use of actual stack heights with antisgions or following
good engineering practiceSEP) policy with allowableemissions.

Century Aluminum is an aluminum smelter. The primary source efe@tissions at the facility

is thepotlines.There are numerous other smaller sources afegkssions at the facility that

were included in the modeling including the green carbon plant, the baked carbon plant and the
cast house. Intermittent sources of.&0the facility were excluded from the modeling analysis
because they did not operate fneqtly enough to contribute to the annual distribution of
maximum daily thour SQ concentrations Additional information on these sources is shown in
the table below.
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Table 4. Century Aluminum Intermittent and Insignificant Sources

Unit ID Description Fuel Other Information
Very small units (0.5 Million
IA-73026 5 Pit Filter Preheaters  Natural Gas  BTWhr each) to preheat filters in
casting pits
Very small units used for comfort
1A-60028 Space Heaters Natural Gas ¥ T
Very small units (0.45 Million
1A-04005 3 Steam Cleaners Natural Gas  BTU/hr each) used for
maintenance activities
255 hp; provides firefighting water
Emergency Fire i for emergency situations; operates
|A-40370 PUMp Diesel Fuel 1oss than 25 hours per year for
testing and maintenance purposes
Anode .
Very small units (0.7, 0.8, and 1.5
IA-81807/81809/N/A E;ﬁ“ﬁg;?g:fgg?‘f;n Natural Gas  Million BTU/hr) used to
Pouring Ladle Heater preheat/heat/evaporate moisture
. Diesel Fuel  Small portable units used to
IA-NIA Portable Light Stands o =aq5line  provide emergency lighting
IA-N/A Mobile Mixer Gasoline small portable 11 hp mixing unit
500 kW, provides emergency
backup power to critical plant
Emergency i operations during rare extended
A-19040 Generator #1 Diesel Fuel power outages; operates less than
25 hours per year for testing and
maintenance purposes
Very small portable units to
Small Portable . provide emergency power for
IA-NIA Generators Gasoline critical maintenance activities
during an extended power outage
. Small mobile 4.4 Million BTU/hr
IA-NJA > Poraple CUEIE Natural Gas  heaters used for crucibles moving
from Potlines to Cast House
50.7 kW, provides emergency
backup power to lift station to
Bldg 138 Lift Station prevent backup/spills of sanitary
IA-GEN-19050 Emergency Diesel Fuel  wastewater in the event of an
Generator extended power outage; operates

less than 25 hours per year for
testing and maintenance purposes
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Based on thenethodology outlineth section3.3.1, the State of South Carolina determined that

no other sources other than Century Aluminum should be included in the arfadysa five
candidate background facilities that were evaluated by the State for pdtesitision in the

modeling analysis, the predicted impacts at Century are well belowitber1lSQ background

monitor design value &3.6ug/n?® at theNorth Charleston monitorThe concentration gradient
analyses performed by the State indiddbatfor each facility evaluated, the concentration
gradients are highest near the candidate source and generally decrease with downwind distance.
Finally, the plumes from the five candidate background facilities would not be expected to
overlap or interact wih Century from any upwind direction. Based on these factors, the EPA
concurs with this determinatiolhe Statecharacterizedthis source within the area of analysis

in accordance withhe best practices outlined in the Modeling TADe Statealsoadequately
charact er i ghuiflingtlayocat asddooation,@a®well as the stack parameters, e.g., exit
temperature, exit velocity, location, and diameter. Where appropriate, the AERMOD component
BPIPPPRMwas used tassist in addressirguilding downwash.

Becausepotential to emitPTE) emissions were used in this modeling analysis, the stack heights
modeled were consistent with the GEP Poliéyl stacks were less than @bin height Any

stack with an actual height adds than 68 is modeled at its actual stack height and is

consistent with the GEP ruferhe EPA concurswith the exclusion of intermittent sources at
Centurybecause they did not operate frequently enough to contribute to the annual distribution
of maximum daily thour SQ concentrationand, as shown in the table above, most of these
sources have a very low BTU or horsepower rating or are operated on natural gas or. gasoline
The units that can use diesel fuel are either very small or operate less than 25 hyeas Aer
discussed in the previous paragrépd EPA agrees with the determination that no background
sources need to be included explicitly in the modellige EPA agrees that this component of

the modeling analysis was performed in a manner consusignthe SQ Modeling TAD.

3.3.2.5. Modeling Parameter: Emissions

The EPAG6s Model ifontge pdrgoge ofmodeleg to ¢hdracterize air quality for
use in designations, the recommended approach is to use the most recent 3 years of actual
emissions dat and concurrent meteorological data. However, the alkbindicates that it

would be acceptable to usdlowable emissions in the form of the most recently permitted
(referred to as PTE or allowable) emissions tiagét isfederally enforceable areffective

The EPA believes that continuous emissions mangaystems (CEMS) data provide

acceptable historical emissions informatiamenthey areavailable These data are available for

many electric generating units. In the absence of CEMS data, EP A6 s Model i ng TAL
encourages the use of AERMODOGs hourly va [
the use of AERMODO6s variable emissions f
these methods, the ERAcommends usingetailed throughyt, operating schedules, and
emissions information from thepacted sourcés).

r
a

In certain instances, statasd other interested partiegy find that it is more advantageous or
simpler to use PTE rates as part of their modeling runs. Specifically, a fa@litfagecently

840 CFR section 51.100.
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adopted a new federalnforceable emissions limit or implemented other federally enforceable
mechanisms and contrtechnologies to limit S©emissions to a level that indicates compliance
with the NAAQS. Thee new limits or conditions may be used indpelication of AERMOD

for the purposes of modeling for designations, even if the source hasensubgect to tbse

limits for the entirety of the most receBitalendar yeardn these cases, the Modeling TAD

notes that Stateshould be able to find theecessary emissions informatiom éesignations

related modeling ithe existing S@emissions inventories uséal permitting or SIP planning
demonstrationdn the event that these shéerm emissions are not readily available, they may
be calculated using the methodology in Table & Appendix W to 40 CFR Part 51 titled,

AGui deline on Air Quality Model ss. o

As previously noted, th8tateincludedCentury Aluminumandno other emitters of S@within
50km in the area of analysis. Ti8tatehas choseto model tlis facility using the most recent
federally enforceabland effectivePTE limits for SQemissiond ThefacilityintheSt at e 6 s
modelinganalysisandits associated PTE rates are summarized helow

For Century Aluminumthe Stateprovided PTE values. This information is summarized in Table
5. A description of how th&tateobtained hourly emission ratesgiven below this table.

Table 5. SOz Emissions based on PTE for Century Aluminum

SOz Emissions
(tpy, based on
Facility Name PTE)
Century Aluminum 4,088
Total Emissiongrom All ModeledFacilitiesin the Area | 4,088
of Analysis

The PTEN tpy for Century Aluminumwasdetermined byhe EPA by multiplying the maximum
allowable hourly emission ratéBTE)for each unit by 8,760 hours in a ye@enturyAluminum
was modeledby the stateising maximum allowable emissions and corresponding stack
parametersonsistent with the GEP Poli¢gee GEP discussion in Section 3.3.2&hhissions
were assumed to be the same in each modeled year.

The EPA concurswith this component of the modeling assessment. Allowable emissions were
used in the modeling for Centujuminum and the GERPolicy was followed.

® South Carolinditle V permit, dated 27/2005 and a construction permit issued 1/3/2008.
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3.3.2.6. Modeling Parameter: Meteorologyd Surface Characteristics

As noted in the Modeling TAThe most recer years of meteorological data (concurrent with
the most recent 3 years of emissions data) should be used in designationsTeé#wmedection

of data should be based on spatial and climatological (temporal) representativeness. The
representativeness tife datas determinedased on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terrain, 3) the exposure of
the meteorological site, and 4) the period of time during which data are colleateckeSof
meteorological data include National Weather Service (NWS) stationspsitdic or onsite

data, and other sources such as universities, Federal Aviation Administration (FAA), and
military stations.

For thearea of analysitr the Centuryarea the Stateselected theurface meteorology frotie
NWS station inCharlestonSouth Carolinglocated aB2.89 N 80.04 W 17 km to the soutlof
the sourceand coincident upper air observations fritta saméNWS statioras best
representative of metemlogical conditions within the area of analysis.

The Stateused AERSURFACE versiat3016using datdrom the CharlestorSouth Carolina

NWS siteto estimatethe surface characteristi@bedo, Bowen ratio, and surface roughness

(zo)) of the area of analysis. Albedo is the fraction of solar energy reflected from the earth back

into space, the Bowen ratio is the method generally used to calculate heat lost or heat gained in a
substance;ad 't he surface roughness i s someti mes r el
roughness values fd2 spatial sectors out ttkm at aseasonalemporal resolution foaverage

conditions.

In the figure belowgenerated by the ER#elocation ofthis NWS stationis shownrelative to
the area of analysis.
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Figure 5. Area of Analysis and the NWSstation in the Berkeley County Area for Century
Aluminum
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As part of its recommendation, tB¢ateprovided he 3yearsurface wind roséor the
CharlestonSouth CarolindWS site In Figure6 the frequency and magnitude of wind speed
and direction are defined in termsfodm where the wind is bleing. Analysis of the NWS data
indicate winds blow predominately from therth-northeastandsouthsouthwestith a
secondary maxiom from thewest
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Figure 6. Berkeley County, South CarolinaCumulative Annual Wind Rose for Years2012
2014 Source: Modeling Report for Century Aluminum of South Carolina, Inc., Prepared
for South Carolina, December2016.
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